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Abstract 


PURPOSE:To produce various arbitrary patterns having repeat, by forming embossed patterns of repeat 
patterns by a chemical embossing method and applying sharp embossed patterns to the protruding parts of 
said patterns by a mechanical embossing method. 

CONSTITUTIONS synthetic resin layer 2 containing a foaming agent is laminated to a base material 1 and 
a colored or uncolored printing pattern 3 having repeat patterns containing a foaming inhibitor or crosslinking 
agent is applied to said layer 2. Subsequently the synthetic resin layer 2 is foamed under heating to form a 
foamed layer 2* having embossed pattern of repeat patterns by a so called chemical embossing method for 
suppressing the foaming of the part of the printing pattern 3 to form the recessed parts of repeat patterns 
and developing the parts 5 having no printing pattern of repeat patterns to bring the same to protruding 
parts. Continuously, the foamed laminate is reheated to temp, equal to or less than the foaming processing 
temp, of the previous process and sharp random embossed patterns 5' are formed to the surface of the 
above mentioned protruding parts 5 by a clearance embossing method using a cold emboss roll having 
random embossed patterns carved in the surface thereof. 
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Prodn. of foamed decorative material - comprises laminating synthetic 
resinous layer contg. foaming agent, onto substrate, coating with foaming 
inhibitor, heating, etc. 
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Patent Kind Lan Pg Filing Notes Application Patent 
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bstract (Basic) : JP 1110123 A 

Prodn. comprises laminating a synthetic resinous layer contg. 

foaming agent onto a substrate, forming repeated print patterns of 
coatings contg. foaming inhibitor or crosslinking agent on the 
synthetic resinous layer, heating the resinous layer into a foamed 
layer having uneven patterns, re-heating the foamed layer lower than 
the foaming temp, and embossing the foamed layer with a cold embossing 
roll to form sharp and random uneven patterns at the convex surfaces 
thereof . 

"he substrate is pre f .e.g. (fire retardant) paper, knit, (un) woven 

fabric, glass cloth, plastics sheet or these composite. The synthetic 
resinous layer is pref . of e.g. (co) polymer or polymer blend of vinyl 
chloride with e.g. vinyl acetate, ethylene, urethane. The foaming agent 
is e.g. azodicarbonamide, p,p' -oxybisbenzene sulphonyl hydrazide, 
azobisisobutyronitrile. The coating is of e.g. PVC, 
vinyl chloride- celluloseacetate copolymer, acrylic resin, 
polyurethane .The foaming inhibitor is e.g. benzotriazole, organic acid 
(e.g. maleic acid, fumaric acid) . 

USE/ADVANTAGE - The material of e.g. internal trim, automotive 

trim, can have various stereoscopic and complex uneven patterns by 
changing chemical and mechanical embossing patterns, and is produced 
with low cost . 
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Japan Patent Office (JP) 
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Issue # Hei 1-110123 
Publication Date: April 26, 1989 
# Of Invention: 1 
(Page Total: 7) 

Name of Invention: Manufacturing Method of Forming Decoration Material 
Application #: Sho 62-267711 
Application Date: October 23, 1987 

Name of Inventor Yukio Okishio, Kyowa Leather, Inc., 1876 Higasimachi, 
Hamamatsu-Shi, Sizuoka Prefecture 

Name of Applicant Kyowa Leather, Inc., 1876 Higasimachi, Hamamatsu-Shi, 
Sizuoka Prefecture 

Name of Proxy: Rikichi Ichikawa, Patent Agent 


Detailed Statement 

1. Name of Invention 

Manufacturing Method of Forming Decoration Material 

2. Scope of Patent Application 

Manufacturing method of forming decoration material that characterizes the 
following: after layering synthetic resin that contains forming agent on a base 
material, print a repeating pattern using a paint containing a forming control 
agent or a bridging agent, heat-form the forming layer containing a concave- 
convex pattern, and then reheat the layer with the temperature lower than the 
above forming layer formation temperature, then print a sharper random 
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concave-convex pattern on the convex part of the layer using a cold emboss roll. 

3. Detained Explanation of the Invention 

[Utilization Fields in the Industry] 

This is the invention concerning the manufacturing method of indoor forming 
decoration materials that has a complex and three-dimensional concave-convex 
pattern that is realized by printing concave pattern with a repeating pattern on 
the forming layer surface, then printing a sharp concave-convex pattern on the 
convex part of the layer. 

[Existing Technology] 

These days the needs for interior decoration materials for car and construction 
with complex patterns have heightened due to the rise of high-quality tastes. In 
order to meet those needs, development of complex and three-dimensional 
interior decoration materials that have the concave part with a repeating pattern 
on the surface of a forming agent layered synthetic leather resin on a base 
material, and with a random sharp concave-convex pattern on the convex part 
of the layer is demanded. 

Known existing methods for producing interior decoration materials with such 
patterns are: 

(1) Second Emboss Processing Method - heat-form a synthetic leather resin 
layer containing a forming agent, immediately after the formation print a 
random concave-convex pattern on the surface of the layer using a cold emboss 
roll, then heat it to add a concave pattern using a repeating patterned cold 
pattern roll. 

(2) Chemical Emboss Method - after printing a pattern corresponding to the 
above concave and convex parts using paint with a forming control agent or a 
bridging agent on the surface of the synthetic leather resin layer containing a 
forming agent, heat-form the same concave-convex pattern, 
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[Problems that this invention solves] 

Method (1) deforms the first emboss pattern due to the added heat of the 
second emboss process, and the forming layer gets worn out and cells 
deteriorated due to the two heating processes. 

Also, two expensive emboss rolls are needed that is not economical, and due to 
the above reasons the patterns on the rolls must be far different from each other, 
and it is difficult to add stable patterns with the fixed depth and shape. 
Method (2) eliminates the above problems, but it is difficult for a control agent 
or a bridging agent to penetrate below the printing surface, and due to the 
tendency to spread to the surroundings a concave-convex pattern becomes 
unclear, also due to the difficulty of controlling the temperature and the time to 
print the pattern it is not possible to print a clear, delicate and intense concave- 
convex pattern. 

After the intensive research to solve the above problems, a forming decoration 
material manufacturing method to have a repeating pattern on the concave part 
and a sharp and complex random pattern on the above convex part is invented 
by combining the chemical emboss method and the mechanical emboss 
method. 

[Means to Solve the Problems] 

Manufacturing method of forming decoration materials that characterizes the 
following: after layering synthetic resin that contains a forming agent on the 
base material, print a repeating pattern using a paint containing a forming 
control agent or a bridging agent, heat-form the forming layer containing a 
concave-convex pattern, and then reheat the layer with the temperature lower 
than the above forming layer formation temperature, then print a sharper 
random concave-convex pattern on the convex part of the layer using a cold 
emboss roll. 


Norris/ 'Japanese Pafe^ Japanes to English 1 1 November 1 999 

[Effects] 

Below explains in detail the manufacturing method of this invention. 
First form a synthetic leather resin layer containing a forming agent as the base 
material. To do this, use the calendar method/ coating method or press-out 
method, coat the layer with below decomposition temperature of the containing 
forming agent and make the thickness of the sheet to 0.05~0.3mm, desirably 
0.10~0.25mm. This is not preferable because when heating the sheet to form a 
forming layer, the concave-convex pattern this invention aims to achieve cannot 
be formed if the thickness is below 0.05mm. Said concave<onvex pattern can be 
formed if the thickness is above 0.25mm/ but it would be too heavy as an 
interior decoration material. Also if used as interior wall decoration material it 
cannot clear the weight regulation of the fire-resistance standards/ and the cost 
would be too high* 

The base materials used for this invention are paper commonly used for car and 
construction/ glass sheet plastic sheet etc., and one or more of those are used to 
coat the layer. The synthetic resins used to form a synthetic resin layer on the 
base material containing a forming agent are: heat-decomposition type forming 
agents and reverse agents such as vinyl chloride homo-polymer, vinyl chloride 
and polymer acetic acid vinyl, polyethylene, polyurethane, vinyl chloride 
mixtures. Also the followings are mixed as a forming agent azobecarbon acid 
amide, PP oxibis-benzen-surhonil-hidradit azobes-isop-thvlonitril, stabilizer, 
lubricant quilator,, filler, coloring. Then print a pattern containing a repeating 
pattern using a color or colorless paint mixed with a forming control agent or a 
bridging agent on the surface of the layer sheet Regarding the above print 
pattern, it can be any if it contains a repeating pattern such as cross-stripe 
pattern, flower pattern and geometric pattern. 

Regarding the resins used for the paint depending on the type of resin used 
choose and mix the following: polyvinyl chloride or copolymer of vinyl 
chloride and acetic acid vinyl, acrylic acid resin, polyurethane, acetic acid 
cellulose, and the solvents used are: methyl-ethyl cetron, cyclohexanon, ceton 
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compounds such as methyl-isopthyl-ceton, aromatic hydrocarbon compounds 
such as tornin and cethlen, chloric hydrocarbon compounds such as ethylene- 
chloride and ethylene-chloride. If the paint has color, choose one with high 
heat-resistant pigments to get high durability. Regarding the forming control 
agents mixed with the paint, benzotriazole or anhydrous trimerit acid are 
preferably used, but the following can be used as well: organic acid (mylen acid, 
fummal acid, athypine acid), halogen organic acid (galephtarovl chloride, 
anhydrous trimerit acid), organic acid anhydride. Regarding the bridging 
agents mixed with the paint, 2-dibethvl amide-S-triadin derivative is preferably 
used, but the following can be used as well: dithyol-S-triadin derivative 
triadin derivatives such as 2-dibethvl amide, 2-dimethyl amide, 2-octethvl 
amide) . Preferred amount of a forming control agent or a bridging agent to mix 
into the paint is 5-20% of the total weight, and can also be 2-30%. If the mixing 
amount of a forming control agent or a bridging agent is less than 2%, forming 
control effect or bridging effect won't be sufficient at the pattern printed parts of 
the layer sheet and won't be able to get the repeating pattern at the concave part 
this invention aims to achieve, and mixing more than 30% won't improve the 
forming control effect or bridging effect Also by co-processing using a paint 
without the above forming or bridging agent and forming different patterns on 
the layer sheet, even more complex patterns can be produced. This can also be 
done after forming layer is produced on the layer sheet The ordinary printing 
methods such as photogravure printing, rotary screen printing, flexo printing 
are used for this process. 

After heat-drying the synthetic resin layer with the temperature below the 
forming agenfs decomposition point, heat-form it in the heating furnace, 
control the formation at the printing part using a paint with a forming control 
agent or a bridging agent, printing a concave-convex forming layer with a 
repeating pattern on the convex part 

It is important for the magnification of the formation to be 2-8 times to form the 
layer. It is not preferable to be less than 2 times (forming sheet thickness of - 
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0.1~0.6mm) because that makes the forming layer too thin, and either a 
repeating pattern at the convex part nor a sharp three-dimensional random 
emboss concave-convex pattern at the concave part using the cold emboss roll 
are achieved. If more than 8 times (forming sheet thickness of 0.4~2.4mm), a 
repeating pattern at the convex part is achieved, but the high magnification 
won't make the random concave-convex pattern sharp enough. It also makes 
rough surface and weak surface strength. 

Thus, by using the chemical emboss method to print a concave-convex pattern 
with a repeating pattern on the forming layer and reheat it with the temperature 
below the point that heat-formed the layer (below the decomposition point of 
the forming agent) using the regular heating system such as infrared heater or 
hot blast stove, print a random and sharp concave-convex pattern at the convex 
part using a cold emboss roll with a concave-convex pattern. 
It is preferable to have a false roll concave-convex depth of 0.8~Z0mm for the 
forming layer with about 8 times of the forming magnification, 0.3~0.8mm with 
2 times. This is to print a random and sharp three-dimensional concave-convex 
pattern without crushing the forming cell structure at the convex part of the 
forming layer. If necessary, before or after the formation, form a surface 
treatment layer on the forming layer surface using a surface treatment agent 
made of one of or mixture of the following: polyvinyl chloride resin, acrylic acid 
resin, urethane resin and others. This way pollution resistance and matte effect 
can be achieved. 

[Examples] 

Figure 1 indicates one example of the condition before forming. First, layer a 
synthetic resin (2) on a base layer (1), then print color or colorless pattern 
containing a repeating pattern with a forming agent or a bridging agent (3) on 
the layer surface. 

When heat-forming the synthetic resin layer containing a forming agent (2), the 
forming at the printing pattern (3) is controlled as indicated in figure 2, making 
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the convex part with a repeating pattern (6). The part without a repeating 
printing pattern (5) forms a layer with a repeating concave-convex pattern at 
the convex part (2) using a chemical emboss method. Then by re-heating it with 
the temperature below the forming process point in the previous process 
(decomposition temperature of the forming agent), print a sharp and random 
concave-convex pattern (5) as indicated in figure 3 on the convex part (5) using 
the clearance emboss method with a cold emboss roll that a random concave- 
convex pattern is carved on the surface. Also, more attractive products can be 
produced by printing a pattern (4) on the surface of the above synthetic resin 
layer (2) or the convex part of the repeating concave-convex pattern on the 
forming layer (2) using the ordinary paint used before the forming process or 
before pressing process after the forming process. Though it is not indicated in 
the figures, this invention can also achieve higher pollution resistance and 
matte effect by forming a surface treatment layer on the synthetic resin forming 
layer. 

[Example 1] 

After applying the combination A paint (below) with a forming agent on 
combustion resistant wall paper for lining (by Kyosin, Inc. WK-70NTP) using 
commacoater making about 0.2mm thickness, form colored synthetic resin layer 
with a forming agent by heating it for about 2 minutes at 140 degree Celsius 
that is below the decomposition point of the forming agent using a hot blast 
stove causing jell dry reaction. After printing on the surface a cross-striped 
pattern by photogravure method using color ink with the combination B 
forming control agent hot-air dry for about 40 seconds at 110 degree Celsius, 
print a different cross-striped pattern by photogravure method using the same 
ordinary photogravure ink and dry the same way described above. Then heat it 
for about 60 seconds at about 220 degree Celsius in a forming furnace. This 
forms a synthetic resin layer by decomposing the forming agent, at the same 
time a tile-like shape with a concave and color cross-striped pattern by 
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controlling the forming at the printing part with the forming control agent 
Then re-heat the surface of the formed shape at the temperature below the 
forming point using a infrared heater, apply a mold pressing process to the 
convex part of the tile-like shape by clearance emboss processing method using 
a cold emboss roll with a 1.5mm random pattern. This produces a forming 
decoration material for interior construction that combines a cross-striped 
repeating pattern on the concave part and a stone-like sharp and a random 
concave-convex pattern on the convex part with superior three-dimensional 
feel. 

Combination A 

Vinyl chloride resin (p-900 resin for paste) 100 weight parts 


DOP 50 
TCP 15 
Ba-Zn stabilizer 3 
Forming agent (ADCA) 6 
Filler (CaC03) 50 
Titanium raw material 15 

Combination B 

Vinyl chloride - acetic acid vinyl copolymer resin 20 
Methyl-ethyl ceton 90 
Methyl- isobutil ceton 30 
Anhydrous merit acid (forming control agent) 30 
Bengala pigments 10 
8 yellow pigments 30 
Carbon black 2 


[Example 2] 

After coating a paint commonly used for vinyl chloride and forming a joining 
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layer on the polyester layer on the polyester resin 90g/m2, layer a forming 
agent containing composite indicated in the combination C using the Calendar 
method to make the sheet thickness to be about 0.18mm. Then print a repeating 
flower pattern with a color ink mixed with a bridging agent indicated in the 
combination D on the layer surface using the same method in the Example 1, 
after which heat-form it for 90seconds at about 210 degree Celsius in the 
forming furnace. This produces a concave-convex forming shape with 0.9mm 
thickness at the convex part of the pattern, about 0.4mm concave part Then 
print a concave-convex pattern with a random cloth-like texture with a cold 
emboss roll (thickness of about 0.8mm) using the clearance emboss method 
used in the Example 1. This produces a forming decoration material for car 
interior that has a flower concave-convex pattern and a cloth-like pattern on the 
convex part similar to the one described in the Example 1. 

Combination C 

FVC (p-1100 straight resin) 100 weight parts 

DOP 45 

TCP 15 

Ba-Ca-Zn stabilizer 3 

Forming agent (ADCA) 3 

FiUer(CaC03) 20 

Titanium pigments 10 

Combination D 

Vinyl chloride - acetic acid vinyl copolymer resin 20 
Methyl-ethyl ceton 120 
Toreen 40 
Toreagin-tiol DB (bridging agent by Sankyu Chemical) 25 
Bengala pigments 15 
Titanium yellow pigments 25 
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Carbon black 2 
[Conclusion] 

As it has become clear, this invention enables to produce forming interior 
decoration materials with a complex concave-convex and three-dimensional 
pattern that was not possible to produce in the past by using the mechanical 
emboss method with a random pattern carved on the convex part emboss roll, 
and the chemical emboss method to print a repeating concave-convex pattern 
with a paint mixed with forming control agent or a bridging agent on the layer. 
Also by using the chemical emboss method, it becomes possible to eliminate the 
needs for expensive emboss rolls for each pattern, and to produce inexpensively 
many different repeating patterns. It is also possible to produce forming interior 
decoration materials with even more complex and three-dimensional by 
combining patterns with random patterns. 

4. Explanation of the figures. 
Figure 1: cross section before forming 
Figure 2: cross section after forming 
Figure 3: cross section with emboss print 

1: base material 

2z synthetic resin layer before forming 
Z: forming layer 

3: painting pattern with a forming control agent or a bridging agent 

4: ordinary printing pattern 

5: convex part without repeating pattern 

5': random concave-convex pattern 

6: concave part with repeating pattern 
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Specification 

1 . Title of the Invention 

Production of Foamed Decorative Material 

2. Claim 

Production of a foamed decorative material comprising the steps of: 

laminating a synthetic resin layer containing a foaming agent onto a base material, applying repeated print 
patterns of coating containing a foam controlling agent or crosslinking agent on the synthetic resin layer, 
heating the resin layer into a foamed layer having recessed and protruding patterns, re-heating the foamed 
layer at a temperature equal to or lower than the foaming temperature in the previous step and embossing 
the foamed layer with a cold embossing roll to form sharp and embossed random patterns at the protruding 
surfaces thereof. 

3. Detailed Description of the Invention 
[Industrial Applications] 

The present invention relates to the production of internal foamed decorative material with 
excellent designs having complex and highly stereoscopic embossed patterns by forming recessed 
patterns of repeat patterns on a foamed layer and also forming sharp embossed patterns at the 
protruding surfaces thereof. 

[Prior Art] 

As internal automotive trim and architectural trim have recently been required to be more 
luxurious, the demand for more complex patterns has gradually increased. As part of the 
solutions, requests have been made to develop highly decorative internal decorative materials with 
complex and stereoscopic patterns by forming recessed parts of repeat patterns on a synthetic resin 
foamed material laminated on a base material and also by adding random sharp embossed patterns 
at the protruding parts thereof. 
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As for conventional productions of internal decorative materials having such patterns, the known 
methods are: (1) a so-called secondary embossing method of heating and foaming a synthetic resin 
layer containing a foaming agent, immediately forming random uneven embossed patterns with a 
cold embossing roll on the surface thereof, and then heating and adding recessed patterns with a 
cold embossing roll having repeat patterns thereto, or (2) a chemical embossing method of printing 
patterns corresponding to the above-noted recessed and protruding parts by applying coating 
material containing a foaming inhibitor or crosslinking agent on a synthetic resin layer containing 
a foaming agent, and then heating and foaming to form patterns corresponding to the embossed 
patterns mentioned above. 

[Problems Overcome by the Invention] 

However, in method (1) mentioned above, the primarily embossed patterns are deformed by 
heating during the secondary embossing process; also, the foamed layer mentioned above is heated 
twice due to the primary and secondary embossing, resulting in undesirable deformation and heat 
deterioration such as setting, cell deterioration, etc. of the foamed layer itself by the repeated 
heating. 

Moreover, the method has various problems in that two expensive embossing rolls are needed and 
the method is costly and uneconomical, and the rolls should have a substantial pattern depth due to 
the above-noted reasons and it is difficult to add embossed patterns at a constant depth and shape. 
Also, in method (2), the above-noted problems in method (1) may be avoided; however, it is 
difficult to permeate the inhibitor or crosslinking agent only to parts lower than the printed surface 
and the agent is likely to permeate around the periphery thereof, so that the patterns will have 
unclear unevenness, and temperature and time control will be difficult during the foaming process 
for forming the embossed patterns. As a result, the method has the problem in that it cannot form 
patterns with clear, significantly uneven and delicate patterns. 
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After extensive research to solve the above-mentioned conventional problems, the present 
invention presents a production of foamed decorative material having recessed parts of repeat 
patterns and also sharp and complex random patterns at the protruding surfaces noted above by 
combining both a chemical embossing method and a mechanical embossing method. 

[Problem Resolution Means] 

The present invention is the production of a foamed decorative material comprising the steps of: 

laminating a synthetic resin layer containing a foaming agent onto a base material, applying 

repeated print patterns of coating containing a foaming inhibitor or crosslinking agent on the 

synthetic resin layer, heating the resin layer into a foamed layer having recessed and protruding 

patterns, re-heating the foamed layer at a temperature equal to or lower than the foaming 

temperature in the previous step and embossing t he foamed layer w ith a cold embossing roll to 

ii ii 

form sharp and embossed random patterns at the protruding surfaces thereof. 
[Operation] 

The production of the present invention is explained in detail below. 

In the present invention, a synthetic resin layer containing a foaming agent is first formed on a 
base material. As the method thereof, the layer is laminated at a sheet thickness of 0.05mm to 
0.3mm, or preferably 0.10mm to Q.25mm, at the decomposition temperature of the foaming agent 
thereof or below by any of a calendering method, a coating method and an extruding method. 
This is because a sheet thickness less than 0.05mm is too thin when the sheet is heated to form a 
foamed layer and to add the above-mentioned embossed patterns, so that adding embossed 
patterns as the object of the invention may not be achieved. Also, if the sheet thickness is more 
than 0.25mm, the embossed patterns mentioned above will be satisfactorily formed but the sheet 
will be so heavy that there will be problems with application as internal decorative material. 
Particularly, when the sheet is used as internal decorative material for walls, it cannot pass the 
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weight regulation under the anti-combustion standard applicable to such materials and the 
production cost will be high, which is not preferable. 

Moreover, the above-noted base material used in the present invention is generally paper, paper 
used for internal automotive trim, fire retardant paper, knit, woven fabric, unwoven fabric, glass 
cloth, plastic sheet, etc. by itself or the laminate of at least two materials thereof. Also, synthetic 
resin used for the synthetic resin layer containing a foaming agent and laminated on the base 
material is, in addition to vinyl chloride homopolymer, copolymer of vinyl chloride and polyvinyl 
acetate, polyethylene, polyurethane, etc. or the blend of vinyl chloride hompolymer and the 
materials thereof; and a foaming agent that is an ordinary heat decomposable foaming agent such 
as azodicarbonamide, p,p'-oxybisbenzene sulphonyl hydrazide, azobisisobutyronitrile, etc. and 
plasticizer, stabilizer, lubricant, chelate, filler, coloring agent, etc. are mixed thereto. Then, the 
above-mentioned laminated sheet is formed with repeated printed patterns of a colored or 
uncolored coating material containing a foaming inhibitor or crosslinking agent on its surface. As 
the printed patterns mentioned above, any patterns may be used as long as they are repeated 
patterns, and highly decorative patterns such as checked patterns, flower patterns, and geometrical 
patterns may be optionally selected. 

As the resin used for the coating material, vinyl chloride, or copolymer of vinyl chloride and vinyl 
acetate, acrylic resin, polyurethane, cellulose acetate, etc. are used. As solvent, ketone such as 
methyl ethyl ketone, cyclohexanone, methyl isobuthyl kento, etc., aromatic hydrocarbon such as 
xylene and toluene, chlorinated hydrocarbon such as ethylene dichloride, methylene chloride, etc. 
are appropriately chosen depending on the resin in use and are mixed thereto. If the coating 
material is coloring material, highly weather- and heat-resistant pigment is selected, adding the 
properties noted above and durability to products. As a foaming inhibitor mixed into the coating 
material, besozotriazole, organic acid (e.g. maleic acid, fumaric acid, adipic acid), halogenated 
organic acid (e.g. gallephthaloyi (?) chloride, tetrachlorophthallic acid) or organic acid anhydride 
(e.g. maleic anhydride, trimellitic nhydride), etc. may be used; however, it is particularly 
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preferable to use benzotriazole or trimellitic anhydride. As a crosslinking agent mixed into the 
coating material, dithiol-S-triazine derivative (S-triazine derivative of, for example, 2- 
dibutylamino, 2-dimethylamino, 2-octylamino-, etc.) is applied, and 2-dibuthylamino-S-triazine 
derivative is particularly preferable in the present invention. The mixed amount of the above- 
mentioned foaming inhibitor or crosslinking agent in the coating material is 2 wt. % to 30 wt. %, 
preferably 5 wt. % to 20 wt. %, relative to the total weight of the coating material. When the 
mixed amount of the foaming inhibitor or crosslinking agent is less than 2 wt. %, foam inhibiting 
or crosslinking effects during the foaming process of the laminated sheet layer will be incomplete 
at the printed pattern surfaces of the coating material and sufficiently recessed parts of repeat 
patterns, as the object of the present invention, cannot be formed. Also, when mixed at more than 
30 wt. %, the above-mentioned foam inhibiting or crosslinking effects will not improve. 
Moreover, in the present invention, a general coloring coating material of the above-noted 
composition with no mixture of the foaming inhibitor or crosslinking agent mentioned above is 
used to further apply different colored patterns from the above patterns on the laminated sheet, 
thus providing further complex and highly decorative products. The latter printed patterns may be 
formed after the formation of the foamed layer as the later process of the laminated sheet. As the 
method of forming the above printed patterns, the generally known gravure method, rotary screen 
printing method, flexographic method, or the like is used. 

Continuously, after the layer is heated and dried at the temperature equal to or lower than the 
decomposition temperature of the foaming agent, the synthetic resin layer is heated and foamed in 
a heating furnace; at the same time, a coating material with the blend of a foaming inhibitor or 
crosslinking agent is used for suppressing the foaming of the printed patterns to form an embossed 
foamed layer having recessed repeat patterns. 

In forming the layer, it is necessary to foam the foaming parts - in other words, protruding parts - 
by two to eight times. When the foaming is carried out by less than two times (0.1mm to 0.6mm 
in foamed sheet thickness), the foamed layer will be so thin that the above-noted process of 
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forming recessed patterns of repeat patterns and the following process of forming randomly 
embossed uneven patterns at the protruding surfaces of the foamed layer with a cold embossing 
roll cannot form sharp and stereoscopic patterns, which is not preferable. 

Then, after uneven patterns of repeat patterns are added to the above-noted foamed layer by a 
chemical embossing method, the layer is re-heated at a temperature equal to or lower than the 
foaming temperature (lower than the decomposition temperature of the foaming agent therein) and 
a cold embossing roll having uneven patterns is used so as to form random sharp uneven patterns 
at protruding parts of the uneven patterns mentioned above. 

In this case, it is preferable to use a roll having about 0.8mm to 2.0mm in depth of unevenness for 
the layer foamed almost eight times and the roll having 0.3mm to 0.8mm in depth of unevenness 
for the layer which is lightly foamed about two times so as to add patterns by a clearance 
embossing method. This is because random sharp and stereoscopic uneven patterns should be 
added without crushing the foamed cell structures at the protruding parts of the above-noted 
foamed layer with pressure. Moreover, in the present invention, if necessary, a surface treated i 
layer is formed on the above-noted foamed layer be fore or aft er the foaming process by using a 
finishing agent consisting of generally known polyvinyl chloride resins, acrylic resins, urethane 
resins or others alone, or the copolymer thereof, or the blend thereof. By doing so, effects such as 
anti-contamination and matting may be added. 

[Examples] 

FIG. 1 shows a condition of one example of the present invention before foaming where a 
synthetic resin layer 2 containing a foaming agent is laminated on a base material 1 and colored or 
uncolored printed patterns 3 of repeat patterns containing a foam inhibitor or crosslinking agent is 
then formed on the layer surface. 
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Sequentially, a foamed layer 2' having uneven patterns of repeat patterns is formed by a so-called 
chemical embossing method wherein the synthetic resin layer 2 containing the above-noted 
foaming agent is heated and foamed, the foaming of printed patterns 3 is suppressed to form the 
recessed parts 6 of repeat patterns as shown in FIG. 2, and parts 5 having no printed patterns of 
repeat patterns are foamed to bring the same to protruding parts. Continuously, the foamed layer 
is re-heated at a temperature equal to or lower than the foaming temperature (decomposition 
temperature of the foaming agent therein) in the previous process, and sharp random uneven 
patterns 5' as shown in FIG. 3 are formed at the above-noted protruding parts 5 by a clearance 
embossing method with a cold embossing roll carved with random uneven patterns thereon. 
Moreover, in the present invention, a general printing coating material may be used before the 
above-noted foaming process or before an embossing process after the foaming process to add the 
printed patterns 4 at the protruding surfaces 5 of repeated uneven patterns of the synthetic resin 
layer 2 or the foaming layer 2' mentioned above, thus providing products with enhanced designs. 
Also, although not shown in each figure, an anti-contamination and matting effects may be also 
added to the present invention by forming a generally known surface treated layer on the synthetic 
resin foamed layer depending on the situation. 

[Example 1] 

A tile-like foamed material having recessed and colored checked patterns was provided by the 
steps of: over combustion paper for wall paper lining (WK-70NTP manufactured by Kojin Co., 
Ltd., coating a coating material of the blend A mentioned below, containing a foaming agent, at a 
thickness of about 0.2mm by a comma coater; then, heating it for about two minutes at about 
140°C, which is lower than the decomposition temperature of the above foaming agent in a hot-air 
drying furnace, thus drying it into a gel condition and forming a colored synthetic resin layer 
containing the foaming agent; over the surface thereof, applying coloring ink containing a foaming 
inhibitor of the blending B mentioned below to add printed patterns of checked repeat patterns by 
a gravure method and then drying with hot air for about 40 seconds at about 11 0° C; by using 
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general gravure ink, similarly adding checked patterns of different repeat patterns from the above- 
noted printed patterns by a gravure method and drying as the above-mentioned printed patterns; 
and then, heating for about 60 seconds at about 220° C in a foaming furnace, thus decomposing 
the foaming agent therein and foaming the above synthetic resin layer, and at the same time, 
suppressing the foaming of the printed surfaces containing the above-noted foaming inhibitor. 
Sequentially, the surface of the foamed material was re-heated at the temperature equal to or lower 
than the above-noted foaming temperature by a far infrared radiation heater, and the protruding 
surfaces of the tile-like foamed material mentioned above were embossed by a clearance 
embossing method with a cold embossing roll carved with grain-like random patterns at about 
1.5mm deep, thereby providing a foamed decorative material for building materials of an excellent 
design with the combination of recessed patterns of checked repeat patterns and grain-like sharp 
random uneven patterns at the protruding surfaces, and which is also clearly stereoscopic. 

Blend A 

Vinyl chloride resin (P = 900 paste resin) 


lOOwt. % 


DOP 50wt. % 

TCP 15wt. % 

Ba-Zn stabilizer 3wt. % 

Foaming agent (ADCA) 6wt. % 

Filler (CaCo 2 ) 50w. % 

Titanium pigment 1 5 wt. % 


Blend B 


Vinyl chloride- vinyl acetate copolymer resin 


Methyl ethyl ketone 

Methyl isobutyl ketone 

Mellitic anhydride (foaming inhibitor) 

Red iron oxide pigment 

Titanium yellow pigment 

Carbon black 


20wt. % 
90wt. % 
30wt. % 
30wt. % 
lOwt. % 
30wt % 
2wt. % 
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[Example 2] 


An embossed foamed material having 0.9mm thick protruding surfaces of patterns and about 
0.4mm thick recessed surfaces, was provided by the steps of: forming a jointing layer by coating a 
(illegible -shimohiki?) coating material used for general vinyl chloride laser on a polyester 
unwoven cloth of 90g/m 2 METSUKE as a base material; laminating a composite containing a 
foaming agent containing the blend C shown below at about 0.18mm sheet thickness by a 
calendering method; then, forming flower patterns of repeat patterns on the layer by using coloring 
ink containing a crosslinking agent of the blend D mentioned below in the same method as in 
Example 1; and heating for 90 seconds at about 21 0°C in a foaming furnace for foaming. Then, 
uneven patterns were added thereto with a cold embossing roll where random cloth-like patterns 
were engraved at the depth of about 0.8mm, by the same clearance embossing method as in 
Example 1 , thus providing a foamed decorative material for automotive trim which has uneven 
flower patterns and the same clear uneven patterns as in Example 1 with cloth patterns at the 
protruding surfaces of the flower patterns. 


Blend C 

PVC (P = 1 100 straight resin) 


lOOwt. % 

DOP 45wt. % 

TCP 15wt. % 

Ba-Zn stabilizer 3wt. % 

Foaming agent (ADC A) 3 wt. % 

Filler (CaCo 2 ) 20w. % 

Titanium pigment lOwt. % 


Blend D 


Vinyl chloride-vinyl acetate copolymer resin 

20wt. % 

Methyl ethyl ketone 120wt. % 

Toluene 40wt. % 

Triazine-thiol DB 25wt. % 

(manufactured by Sankyokasei Corp., crosslinking agent) 
Red iron oxide 1 5 wt. % 

Titanium yellow pigment 25wt % 

Carbon black 2wt. % 
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[Effects] 


As described above, in the present invention, a synthetic resin layer containing a foaming agent is 
laminated on a base material; uneven patterns of repeat patterns are formed on the layer in a so- 
called chemical embossing method by using a coating material containing a foam inhibitor or 
crosslinking agent; and sharp uneven patterns are formed at protruding surfaces by a so-called 
mechanical embossing method with an embossing roll carved with random patterns. Thus, not 
only can the present invention produce internal foamed decorative materials having highly 
stereoscopic and complex patterns with excellent designs, but also can produce the materials 
economically by optionally selecting various patterns of repeat patterns. Furthermore, the present 
invention can provide internal foamed decorative materials which have uneven and highly 
stereoscopic patterns with the combination of the above-noted patterns and a small number of the 
latter random patterns. 

4. Brief Explanation of the Drawings 

FIG. 1 is a cross-sectional view of an example of the present invention before foaming. 

FIG. 2 is the cross-sectional view after the foaming. 

FIG. 3 is the cross-sectional view of FIG. 2 added with embossed patterns. 

1: base material; 2: synthetic resin layer before foaming; 2': foamed layer; 3: printed patterns containing a 
foaming agent or crosslinking agent; 4: printed patterns by a normal method; 5: protruding parts having no 
printed pattern of repeat patterns; 5': random embossed patterns; 6: recessed parts of repeat patterns. 

Patent Applicant: Kyowa Leather KK 
Agent: ICHIKAWA, Rikichi 
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Written Amendment (voluntary) 

December 4, 1987 (Sho 62) 

To: the Commissioner of the Japanese Patent Office, Kunio OGAWA 

1. Disclosure of a Case 

Japanese Patent Application Sho 62 (1987) - 26771 1 

2. Title of the Invention 

Production of Foamed Decorative Material 

3. Party Requesting Amendment 
Patent Applicant 

Kyowa Leather KK 

4. Agent 

Katakura Building, 1-2, Kyobashi 3-chome, Chuo-ku, Tokyo 
(6179) Patent Attorney: Rikichi ICHIKAWA 

5. Objects of Amendment: "Claim" and "Detailed Description of the Invention" in the specification 

6. Contents of Amendment 

(1) The "Claim" in the specification is amended as in "Attachment 1". 

(2) "Kurikae kanetsu" on line 1 1 on page 3 of the same specification is amended to "kurikaeshi kanetsu". 

(3) "Okoshi" on line 13 on page 3 of the same specification is amended to "okoshi". 

(4) "Kanetsushi" on the last line on page 5 of the same specification is amended to "kanetsushite". 

(5) "0.25mm" on line 3 on page 6 of the same specification is amended to "0.3mm". 

(6) "Methyl isobutyl kent, etc." on the last line on page 7 to line 1 on page 8 of the same specification is 
amended to "methyl isobutyl ketone". 

(7) "Besozotriazol" on line 8 to line 9 on page 8 of the same specification is amended to "benzotriazol". 

(8) The table of "Blend B" on page 16 of the same specification is amended as in "Attachment 2". 
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[Attachment 1] 
Claim 

Production of a foamed decorative material comprising the steps of: 

laminating a synthetic resin layer containing a foaming agent onto a base material, applying repeated print 
patterns of coating containing a foaming inhibitor or crosslinking agent on the synthetic resin layer, heating 
the resin layer into a foamed layer having recessed and protruding patterns, re-heating the foamed layer at a 
temperature equal to or lower than the foaming temperature in the previous step and embossing the foamed 
layer with a cold embossing roll to form sharp and embossed random patterns at the protruding surfaces 
thereof. 
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[Attachment 2] 
Blend B 

Vinyl chloride-vinyl acetate copolymer resin 

20wt. % 

Methyl ethyl ketone 90wt. % 

Methyl isobutyl ketone 30wt. % 

Trimellitic anhydride (foaming inhibitor) 30wt. % 
Red iron oxide pigment lOwt. % 

Titanium yellow pigment 30wt. % 

Carbon black 2wt. % 
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